Background: Ethnopharmacological studies about migrants reveal a dynamic process of knowledge and use of medicinal plants. In this study, we sought to elucidate quantitative and qualitatively the main factors influencing the use of medicinal plants by migrants from rural areas to an urban region in Brazil with traces of remnant natural vegetation. Methods: Seven Northeastern individuals who migrated to the Southeastern Region of Brazil (Bororé Peninsula, in the city of São Paulo) were selected to participate in semi-structured interviews regarding the use of medicinal plants throughout their lives, and indicated an inhabitant in their hometown that would be able to accompany the field collections in each area. Socioeconomic, educational, family structure, and use of Western medicine data were provided during interviews with the individuals from their hometowns. Plant samples cited by the interviewees were collected both at the current place of residence and in their hometowns. Results: The participants cited 131 plants and 315 recipes, being the main indications related to the gastrointestinal system, respiratory problems, and pain and inflammatory processes. We observed that most plant uses were maintained after migration. Higher percentages of maintenances and incorporations in plant uses occurred to exotic species, while replacements happen mainly to native plants. The introduction of new species into the migrants' therapeutics occurred mainly by observations of organoleptic similarities between the substituted plant and the incorporated species, conversations with neighbors, and contact with the television and print media. In addition, the public health system allowed the interviewees access to prophylactic drugs, leading to the discontinuation of certain recipes used in endemic diseases.
Background
Ethnopharmacological research regarding migrants reveals a dynamic process of knowledge and use of medicinal plants. Despite adapting or incorporating new treatments for their illnesses, migrant subjects also preserve part of their past culture. Some of the factors that can influence this process are the reason for migration, social status, education, personal habits, lifestyle, and differences in the degree of development between the regions of origin and destination [1] [2] [3] [4] .
Numerous studies have evaluated the impact of the cultural syncretism on the adaptation of different groups of migrants, for example, people that migrated from Albania or Senegal to Italy [5, 6] , from Haiti, Europe, and Africa to Cuba [7, 8] , from South Asian or South American countries to UK [3, [9] [10] [11] , from Macedonia to Albania [12] , from Poland to Argentina [13, 14] , and from Austria to Australia, Brazil, or Peru [15] . This adaptation is also observed in studies with nomad people [16] and migrants from geographically and culturally distinct regions of the same country, such as Brazilian subjects who migrated from the Northeastern Region to the Amazon region of the Acre and Purus rivers [17] and from the northeastern to southeast metropolitan region of São Paulo [18] . The migrants usually cherish and uphold values and traditions of their hometowns, such as festive dates, cuisine, music, local dialects, and the medicinal plants they already knew. At their new destination, they are introduced to novel uses for these plants, in addition to introducing their knowledge to local therapeutics as well [1, 19] . Additionally, they are exposed to a new environment where the acquisition of new species and the abandonment of certain plants of their therapeutic resource take place [1, 2] .
Migration from rural to urban areas in metropolitan centers [18] or immigration from developing countries to big cities in developed countries have been previously studied [3, 4, 6, 9, 10, 20] . When migrants move to regions that have preserved vegetation or remain in contact with people from their hometown, the likelihood of maintaining the use of medicinal plants is higher, despite cultural and climatic adaptations [1, 21] .
In this study, we sought to investigate, using quantitative and qualitative data, how the migration from rural areas of the Brazilian Northeast to the Bororé Peninsula (a community belonging to São Paulo metropolitan region, but with remaining forest areas) influenced the dynamics of the use of medicinal plants among the migrant subjects. In order to better understand the rationale behind the decision of whether or not to use medicinal plants after migration, ethnopharmacological and ethnographic data were collected both at the São Paulo site and on informants' cities of origin. Our hypothesis was that the migrants would maintain the use of the species that are also available in the host environment (new city) and discontinue the use or replace those not available in the metropolitan region.
Methods

Locations (study areas)
The Bororé Peninsula is located in the Billings Hydrographic Basin, which occupies a territory of 582.8 km 2 , located in the southeast portion of the metropolitan region of São Paulo, Southeast Brazil. Contrasting with the other regions of the city, it has low human occupation, with few buildings and access by ferry boat. It contains a large area of secondary Atlantic Forest in middle and advanced stages of regeneration [22] .
During the survey period, the community of the Bororé Peninsula had approximately 2500 inhabitants (data obtained through the local Family Health Unit). Many inhabitants came from migratory flows in the 1960s and 1970s. There was one Basic Health Unit and one public school in the Bororé Peninsula, as well as electricity and telephone network, but there was no water supply, resulting in the need for residents to build artesian wells. Residents of the Bororé Peninsula could schedule weekly medical appointments at the Basic Health Unit, while elderly patients, pregnant women, and sick people with most serious health state received authorization to conduct tests and medications at home through government health employee.
The informants' hometowns are located in Bahia and Piaui (Northeast states of Brazil). Esplanada, Jitaúna, and Itabuna (in the state of Bahia) present the Atlantic Forest as a natural biome, while Novo Horizonte (Bahia), Piripiri, and Pavussú (in the state of Piauí) are located in regions where the prevalent biome is the Caatinga (dryland) (Fig. 1) . The Caatinga is represented by a rainfall regime that, in the regional culture, encompasses two distinct seasons: summer (dry season) and winter (rainy season) (Fig. 2) .
Basic sanitation, public health facilities, basic education (primary and secondary schools), public transport, and access to electricity in rural areas were precarious or absent in all visited cities. Although Itabuna city was an exception for most of the aforementioned issues, basic sanitation was absent in the visited rural area at the margin of the forest. Another concern was the presence of mining in new Horizonte, where miners could be seen working without any supervision or security. Extreme poverty was observed in some places, but according to the interviewees, it had been recently diminished as a consequence of the federal basic income transfer policy called "Bolsa Família" which pays a small salary for poor families.
Selection of participants, interviews, and sample collection
Approximately 300 houses were visited in the Bororé Peninsula between July 2005 and August 2006. During this time, we collected general information about the local community and set some key-informants (community leaders) to assist in selecting the study participants. For this study, we selected people who migrated from the Northeast Region of Brazil and met the following criteria: (a) were considered specialists in medicinal plants by their neighbors in the Bororé community; (b) used native plants regularly in their hometown; and (c) were able to indicate at least one close person (friend or relative) who could assist in ethnographic research and plant collection in their hometown. Seven people with these characteristics were selected (data summarized in Table 1 ).
Survey methods were based on anthropological and botanical concepts [23] to obtain qualitative and quantitative data about the use of medicinal plants. Approximately 40 informal and semi-structured visits and interviews were carried out with the migrants (informants) to obtain their personal data such as age, marital status, main occupation, educational level, religion, family structure, city of birth, migratory journey, motive that led to migration, and housing time. Using field notebooks, guidebooks, and by participant observation method (direct observation) [23, 24] , we also obtained data about usual diet, use of the conventional health system, and allopathic medicines, as well as detailed information on each medicinal plant known to the interviewee. We then collected the botanical material, whenever possible, and we registered the plant popular names, physical characteristics, indications (popular uses), used parts, methods of preparation, routes of administration, doses, frequency, contraindications, adverse effects, and any other relevant characteristics. Each indication (containing the part used and method of preparation) was considered one recipe. Some recipes contained two or more species (formulas). The same taxon and recipe would be cited by more than one informant. Plants cited by the informants, but not available in the Bororé Peninsula, were not collected in this phase of the study, but all relevant information was recorded to allow the subsequent localization of the species at the migrant's cities of origin.
In the second phase of the study (between September and November 2006), the fieldwork was performed at the interviewees' hometowns, where nine friends or relatives assisted as local guides for botanical collections. Local guides were informed of the popular name, medicinal use, and main morphological and organoleptic characteristics of the plants cited during the interviews in the peninsula of Bororé in order to increase the chances of finding the correct species. Books on Brazilian medicinal flora (see Additional file 1) were consulted in order to obtain data on their geographical distribution and their popular names to correlate with the names cited by the interviewees. This information was useful to facilitate finding the plants in the city of origin of each participant. The plants found and collected during the second phase of the study were subsequently showed to the migrants to confirm that they matched with the cited species.
The material collected in Bororé Peninsula and in the informants' hometown was identified at the Botany Institute of the State of São Paulo, and the vouchers specimens were deposited at the herbarium of the Federal University of ABC. The website "Flora do Brazil" [25] and several books were consulted to determine if the species were native, naturalized, or exotic (Additional file 1). Plants purchased in supermarkets by the participants were not identified by collection; instead, the botanical species or possible genus was suggested according to the organoleptic properties cited by the respondents, or by the information contained in their commercial packages (when available), as in the case of tea bags.
Considering the context of human migration, the adaptation in the use of medicinal plants was categorized as follows [18, 26] : (1) maintenance-when a plant known in the city of origin has its indication kept in the current location of residence; (2) replacement-there was an exchange of a medicinal plant used in the hometown for another species used for the same purpose; (3) incorporation-new indication for an already known plant or use of a new species for a specific purpose; (4) discontinuationthe species ceased to be used because the disease is uncommon in the current place of residence or the migrant preferred the use of allopathic medicine or an industrialized product in place of the plant.
Quantitative analysis
The data collected was entered in a worksheet containing the plant vernacular name, popular uses, parts employed, method of preparation, route of administration, and whether the plant use was maintained after migration, replaced, discontinued, or if a new plant or indication [27] . The data generated was used to calculate the informant's consensus factor (ICF) and index of relative importance (RI), as detailed below. The level of homogeneity among information provided by the seven participants was calculated using the formula ICF = N ur − N t /(N ur − 1), where N ur is the number of use reports from informants for a particular plant use category and N t is the number of species that are used for that category for all participants [28, 29] .
The RI of the main species cited by the informants was calculated by the formula RI = Ni/Nc where Ni is the number of informants that cited this species and Nc is the total number of citations of the species.
All taxa and recipes were used in the calculation of ICF and RI, independent of being maintained, replaced, incorporated, or discontinued.
Qualitative analysis
To better understand the main factors that contributed to the dynamics of medicinal plant use among the migrant participants of this study, the first author (Romanus, PC) recorded notes during the interviews in her field notebook and did general observations for further analysis. We subsequently used these notes to qualitatively discuss some strategies adopted by the seven interviewees concerning the use of medicinal plants after their migration. We sought to understand and discuss the most relevant aspects that influenced the dynamics of medicinal plant use, according to the participants' reports and interviewer perception.
Results and discussion
Migrants selection
Only seven people that fulfilled the selection criteria consented to participate in the study, being 4 women and 3 men with average age of 56.9 years old (Table 1) . These informants migrated from Bahia and Piauí states (Northeast of Brazil) around 15-20 years before the study, and the biome in their place of origin was Atlantic Forest (interviewees BA1, BA3, BA4, and BA5) and Caatinga (BA2, PI1, and PI2). All the informants stated that they used medicinal plants in their hometowns and still use in the host place, but two (BA3 and BA4) were not able to grow medicinal plants in their yards at the Bororé Peninsula. The informants had only informal literacy or elementary school and, at the time of the interviews, worked as a housekeeper, housemaid, or gardener in their neighborhood. They also informed the main reasons for migration: financial improvement (4 participants), "curiosity about the life in a big city" (2 participants), or to live close to the family (1 participant) .
Similarly to what was reported by Garcia et al. [18] , the migrants stated that they learned about medicinal plants with relatives in their hometown and acquired new knowledge from books, media, and neighbors after their migration.
Sample collection and data analysis
The 131 plants cited during the field work at Bororé Peninsula and in the cities of Bahia and Piauí states are shown in Tables 2, 3 , 4, and 5. Most taxa were identified, belonging to 51 families, where the most common were Lamiaceae (14 species), Asteraceae and Fabaceae (13 species), and Euphorbiaceae (11 species). The informants cited 315 recipes as part of several indications (popular uses). The plant parts most employed in the recipes were leaves and aerial parts, followed by barks, branches, and seeds, while the most common methods of preparation were as infusion, syrup, maceration, and decoction, respectively. This data corroborates previous reports in the literature, with these botanical parts and methods of preparation being the most cited. According to Gazzaneo et al. [29] , communities living near humid forests tend to use plant leaves, while barks and roots are preferred by people living in dry regions because most plants shed their leaves in dry season. In our study, we observed a substantial use of bark and root of Caatinga species.
The informants also mentioned 15 recipes containing two or more plants and informed when these recipes were changed after migration (Table 6 ). These recipes were not unchangeable, since they stated that some plants could be included or replaced keeping the formula similarly effective.
Therapeutic categories and informant's consensus factor
The popular uses cited by the participants were grouped in 15 therapeutic classes ( Table 7) . The most relevant categories of use in our sample were respiratory (62 citations), gastrointestinal (58 recipes) and inflammation, pain and fever (55 citations) . A similar study with people who migrated from Northeastern Brazil to Diadema (also a metropolitan region of São Paulo) found the same categories as the most cited [18] . In fact, studies with urban population have shown that the use of medicinal plants is more Table 2 Recipes and medicinal plants which uses were maintained by the informants after their migration to Bororé Peninsula (Continued) Boldo, boldo-grosso, folha-de-santabárbara
Leaf (infusion or maceration)
Oral Table 2 Recipes and medicinal plants which uses were maintained by the informants after their migration to Bororé Peninsula (Continued) Table 2 Recipes and medicinal plants which uses were maintained by the informants after their migration to Bororé Peninsula (Continued) Table 3 Recipes and medicinal plants from the origin place which uses were replaced by the informants after their migration to Bororé Peninsula. The plants were replaced by other species already known and with similar uses (see Table 2 -maintenance) or by new species (Table Table 5 [28, 29] . As we can see, there was a low consensus among the participants, which in many cases cited different plants and uses for similar ailments. The most accepted interpretation is that the migrants do not share information about the species and uses, possibly because in many cases, the access to medicinal plants is no longer the primary health care adopted. Another hypothesis is that the adaptation to a new environment, with access to different medicinal plants, resulted in a heterogeneous use among the migrants, which reflects the low ICF value found for most therapeutic Table 3 Recipes and medicinal plants from the origin place which uses were replaced by the informants after their migration to Bororé Peninsula. The plants were replaced by other species already known and with similar uses (see Table 2 -maintenance) or by new species (Table Table 5 Tables 2, 3 , 4, and 5) suggesting that migrants that share a common background are more likely to exchange information. Low ICV values were also found in a previous study that evaluated the dynamics of use of medicinal plants among migrants living in Diadema [18] . Table 8 shows the 19 species cited at least five times by the interviewees. The species most cited were Foeniculum vulgare (10 recipes from 4 informants), Baccharis trimera (9 recipes from 3 informants), and Ruta graveolens (9 recipes from 2 informants)-see Tables 2, 3 , 4, and 5. Table 8 also shows the index of relative importance of each plant, represented by the number of informants that cited the plant proportionally to the number of recipes. Lippia alba was the species used by the highest number of informants, with a relative importance of 0.86, although cited to five different indications. A high relative importance (0.80) was also observed to Phyllanthus niruri and Phyllanthus tenellus (used to treat kidney stones by three migrants). On the other hand, we observed that Ruta chalepensis and Ruta graveolens are used by few informants for many different purposes. This suggests that these species may have particular importance for these informants, but not for the other migrants. It is interesting to note that all species in this list had the use maintained after migration, except for Calea pinnatifida, which use was incorporated by two informants after their migration to the Bororé Peninsula.
Dynamics of use
The category where each species was classified (maintenance, replacement, discontinuation, and incorporation) was defined according to the dynamics of use described by the interviewee after his/her migration to the Bororé Peninsula. One species could be used for different purposes (more than one recipe) and the dynamics of use could be different for each recipe and informant. Table 9 shows the number of recipes and percentage of maintenance, replacement, incorporation, and discontinuation for each recipe considering each informant and the total sample. We observed that, on average, most uses were maintained (65.4%) after the migration (206 recipes containing 80 species), 54 recipes (17.1%) containing 39 species were replaced by plants available in the Bororé Peninsula, 45 new recipes (14.3%) were incorporated, and only 3.2% fell into disuse after migration, but these percentages are very different if we analyze the dynamic of use for each informant. It is clear that the knowledge about medicinal plants is very different among the participants. BA1 and BA2 cited most plants and recipes while BA3 showed a limited use of medicinal plants. It was previously reported that a large part of the knowledge about medicinal plants is not shared among migrants, and in many cases, the same species are used differently or for different ailments [13] .
In general, we could observe highest rates of maintenance with migrants from Atlantic Forest (especially BA1, BA3, and BA4), while migrants from Caatinga biome (BA2, PI1, and PI2) presented lower percentages of maintenance (compared with the average of the total sample) and showed higher rates of replacement, incorporation, and discontinuation (Table 9 ). This data suggest that native species from Caatinga biome were not available in the host place (Atlantic Forest biome) and could not be easily cultivated or acquired there. In fact, when we compared the species identified as native/naturalized or exotic, the percentage of maintained uses was found to be higher for exotic species, while the replacement and discontinuation was higher for native species (Fig. 3) . These dynamics of use and importance of therapeutic categories were previously discussed by several authors. Medeiros et at [1, 19] reported that migrants can adopt two main strategies when arriving the new environment: adaptation of the ethnomedical system to the new flora of the new place and acquisition of the original plants from the original place. The authors did not focus on internal migrations within a country, but many variables discussed are similarly valid in our study. Among the possible adaptations discussed, they cite the incorporation of new plant species or new uses for known species in the migrant pharmacopeia and the replacement of plants from the original flora by species with phylogenetic proximity or that possess similar morphological, chemical, and sensory characteristics. Leonti [32] also discusses the displacement of people and cross-cultural knowledge exchange using different concepts. The author reports that cultural interaction may alter the diversity and the importance of medicinal plants, which is detectable as continuity and disjunction or discontinuity and synchronism [32, 33] .
It is important to point out that the study with migrant people has some limitations. In our study, we intended to compare the current use of medicinal plants by migrants living in a metropolitan region and the therapeutic resource they had before migrating. However, we could not measure the "latent knowledge," which means that some species that were used in their hometowns possibly were not remembered, because they were not found in the host place or their use (indication) was no longer necessary. In this case, the number of replaced and discontinued species and recipes found in our study is possibly underestimated. Other factors can affect the chance of plants being forgotten, such as changes in the importance of certain use categories and differences in the prevalence of diseases [32] . In our study, most of the abandonments occurred for species used as vermifuges and to treat contagious or tropical diseases; the informants related that these problems could be treated with cheap and effective allopathic medicines (vermifuges) or the diseases are uncommon in the new environment (tropical diseases). Some authors warn that it is difficult to estimate how much knowledge about medicinal plants has been lost by migrants in comparison with people from their place of origin because, in most cases, no baseline data exist [1] . We carried out a bibliographic search in scientific databases and no ethnobotanical studies were found for the six cities of origin of our participants. Another point for consideration is the importance of certain therapeutic resources which uses are maintained by migrants, despite their displacement to regions with different biome and culture and with better access to healthcare facilities. It was not our objective to search in databases if the popular use reported by the participants was already proven by scientific studies. However, we can observe that several plants cited were evaluated in pre-clinical studies or recognized by its traditional use, but only a few species were licensed as an herbal drug in the Brazilian market. As an example, we can cite Aesculus hippocastanum (antivaricose), Ananas comosus, Eucalyptus sp. and Mikania glomerata (expectorant), and Matricaria chamomilla (anxiolytic) which popular use is related to the therapeutic category approved [34] . In other cases, the species is licensed as an herbal product in a therapeutic category, but different popular uses are cited by the informants: Alpinia zerumbet (cited for cardiovascular use and registered as antispasmodic), Caesalpinia ferrea (employed as homemade mercury and approved as expectorant), Ginkgo biloba (used for varicose vein and approved as antivertiginous, antiplatelet agent and vasodilator), Lantana camara (cited as healing and registered as expectorant agent), Persea americana (several popular uses, but different of the registered use-anti-inflammatory), Schinus terebinthifolius (magical use and registered as anti-infective and healing agent), Syzygium aromaticum (used to treat flu and licensed as anti-dyspeptic drug), and Zingiber officinale (used to treat cough and hoarseness, but registered as antiemetic and antinauseant). Qualitative analysis-the dynamics of medicinal plants use
As previously discussed by other authors, many factors can affect the use of medicinal plants by migrants: differences in the flora of the new environment, the access to cultivated or fresh medicinal plants, the local culture and knowledge about medicinal plants, prevalence of diseases and access to health system, media influence, among others [1, 10, 13, 15, 18, 35] . The reasons that drive the dynamics of medicinal plant use by different migrants may also depend on personal choices. The qualitative analysis of the interviews allows understanding the individual reasons that justify the maintenance, replacement, abandonment, or incorporation of certain medicinal plant uses. The migrants interviewed stated that upon their arrival in São Paulo, they looked for plants previously known in their hometowns. Most medicinal uses of species already known in their original regions were maintained at Bororé Peninsula, mainly for exotic plants or species with wide geographical distribution, as previously discussed. In many cases, native species from the Atlantic Forest (predominant biome of Esplanada, Jitaúna, and Itabuna) were also found at Bororé. On the other hand, the maintenance of species endemic to the Caatinga was difficult due to the considerable climatic difference, which made it challenging to find these species or to cultivate them in the new biome at São Paulo metropolitan region.
In some cases, we observed the cultivation of plants they considered of greater importance. For instance, BA1 received from his nephew (coming from Bahia) seeds and seedlings of Amburana cearensis and Commiphora leptophloeos, both species known as emburana and employed to alleviate the symptoms of indigestion. The migrants also used to find the same species of their original regions in local emporiums, herbal houses, or street fairs, as described by other authors [36] [37] [38] . However, the interviewees prefer to avoid getting plants from these sources whenever possible, because the botanical material is generally kept in bad conditions and subjected to contamination and deterioration, as also described in other studies [39, 40] .
When the migrants did not find the species from their original region, they tried to replace them with similar plants from the new region guided by different strategies: conversation with neighbors; information from popular books and local media; and observing the ingestion of plants by animals or looking for species with organoleptic characteristics similar to those of the original species, in order to reach similar effects, as also observed with other populations [18, [41] [42] [43] . In some cases, several plants were mentioned as possible options (substitutes) for the replaced plants and recipes.
In our study, we observed that many species of the same genus, although recognized as different plants by the participants, were employed for the same indications: Ocimum americanum, O. basiicum, O. campechianum, and O. gratissimum (employed to treat flu) or Phyllanthus amarus, P. niruri, and P. tenellus (used as anti-inflammatory and against kidney stone). We also observed that even species from different genus and family, but sharing similar morphology or characteristics like odor and taste, are used for similar purposes, as is the case of Aloysia triphylla and Lippia alba (Verbenaceae) both known as erva-cidreira and used as a sedative/to sleep or Plectranthus barbatus (Lamiaceae) and Vernonia condensata (Asteraceae) Fig. 3 Percentage of species native/naturalized, exotic, or from unknown origin which were maintained, replaced, discontinued, or incorporated known as boldo/boldo-do-chile and employed for hangover and indigestion. This makes sense considering that plants with close organoleptic properties have higher chance to have similar chemical constitution and that morphological and organoleptic properties are the basis for the doctrine of signature [32, 41, 44] .
As previously mentioned, many species not found were from Caatinga biome and were replaced by local ones. Examples of species replaced are pimentinha (Croton betulaster), employed as anxiolytic/sedative in Novo Horizonte and replaced by pitanga (Eugenia uniflora) or são-joão (Senna spectabilis) and braúna (Schinopsis brasiliensis), employed as magical (to bless) by relatives of BA2 and replaced by alfazema (Aloysia gratissima). At the same time that some native species were replaced, in particular those endemic, other naturalized or exotic plants were incorporated. This fact can be explained by the increasing cultivation and adaptation of several exotic medicinal plants in different geographic regions, as observed to sálvia (Salvia officinalis) and camomila (Matricaria chamomilla) and by the use of teas and sachets infusions from Asian and European species, which are easily found in supermarkets, as reported by other studies carried out in different Brazilian regions [45] [46] [47] .
In addition, our study suggests that the introduction of species from Bororé's Atlantic Forest on the migrants' therapeutic resources is slower than the introduction of exotic species often cultivated in the city of São Paulo. Moreover, some species that are currently found in the entire country were incorporated into the interviewees' therapeutic practice only after they moved to Bororé Peninsula, as is the case of guaco (Mikania glomerata).
Occasionally, the migrants' therapeutics would include different species for the same purpose and they could maintain the use when one or more species were found in Bororé. Interviewee BA1 used both the capim-de-aruanda (Cymbopogon densiflorus) and guiné (Petiveria alliacea) to prevent black magic, but since he could not find the first species in Bororé Peninsula, he limited himself to the second one. On the other hand, we observed that the knowledge about the occurrence and medicinal properties of some plants from Bororé was not always shared among the residents. Interviewees BA3 and BA4 alleged to maintain the use of buticara (Menispermaceae-undetermined species) for toothache, collecting the plant on Bororé's Forest, while BA1 did not find this species. Similarly, interviewee BA2 maintained the use of angico (Anadenanthera macrocarpa) as anxiolytic ("when you have a bad feeling") and for wound treatment, while PI1 and PI2 did not find the species and discontinued its use against flu, cold, and for cardiovascular problems (blood purifying). BA1 reported to find aroeira (Myracrodruon urundeuva) at Bororé's Forest and maintained its use to bless (magical), while PI1 did not find the species on the local Forest and changed the recipe (formula) used to prepare an expectorant syrup to treat flu and cold. The same strategies of replacement and incorporation were cited by Garcia et al. [18] for a similar group of migrants.
Vegetables and fruits often found in the migrants' diet with attributed medicinal properties were also named. Some vegetables were already used in their hometown in either or both contexts (as food and medicine), such as lettuce (Lactuca sativa) and pomegranate (Punica granatum), employed by PI1 as a sedative and to treat sore throat, respectively. Other examples are pineapple (Ananas comosus), pitanga (Eugenia uniflora), and basil (Ocimum basilicum), employed against flu by BA1. The diet of the interviewees was altered in order to consume more vegetables classified as prophylactic or useful for the treatment of diseases acquired or detected in the new environment, as also reported in other studies [4, 5, 14, 48, 49] . An increase in knowledge about food medicines was also observed in migrants from the Dominican Republic living in New York [20] , in agreement with our data pointing that the acquisition of vegetables (including medicinal food) in big cities may be facilitated.
When we consider the category of use, we observe that several incorporations are related to pathologies that the informants claimed do not exist or be very uncommon in their hometowns. Plants reported to act as sedatives such as chamomile (Matricaria chamomilla) and erva-cidreira (Aloysia triphylla and Lippia alba) began to be used against stress because the city life imposes a greater risk to mental health, according to interviewees. However, it is likely that some diseases could not be diagnosed in their hometowns, because some diagnostics would require sophisticated laboratory tests and, at the time they moved, their hometowns did not have an adequate public health system. As an example, we can cite the cardiac hypertrophy detected in PI2 by clinical exams performed after relocation to a metropolitan area and treated with rosemary (Rosmarinus officinalis).
Several discontinuations occurred due to the availability of alternative therapies or allopathic medicines with low cost, as the use of mentruz (Chenopodium ambrosioides), castor oil extracted from castor beans (Ricinus communis), and batata-de-purga (Operculina macrocarpa) against worms, which were less palatable than allopathic medicines according to the interviewees, and because these medications are sold over the counter. In addition, access to basic sanitation also contributed to the decreased incidence of infectious diseases.
Other plants were no longer used for some purposes (discontinuation/abandonment), and industrialized products were used in their place. As an example, we can cite pauferro (Caesalpinia ferrea), used by BA5 on the preparation of home mercury, or plants used to make products of personal hygiene, as juá (Ziziphus joazeiro), which bark was used by PI1 to get a dentifrice and an anti-dandruff shampoo, or birro-branco (Diptychandra aurantiaca), used by PI2 to prepare home soap in his hometown. The use of industrialized products instead of natural products may be explained possibly because the access to drugstores and industrialized products is easier in the urban metropolis, and also, due to the best economic situation and purchasing power of the migrants in relation to the time when they lived in their hometowns. According to Haselmair et al. [50] , the continuation of the traditional medicinal health practices is challenged by increasing industrialization and globalization where the use of medicinal plants is starting to play a secondary role.
Even though the interviewees had better access to drugstores, they kept the use of several medicinal plants and named some species with brand names of allopathic drugs, which suggests that the use of medicinal plants by the informants is not falling away, but being constantly modified. We can cite as an example the Novalgina (Achillea millefolium), employed as analgesic by PI1, and the insulin (Cissus verticillata) used by BA1 and BA2 to reduce the hyperglycemia. In fact, the use of active principles or brand name of drugs to name medicinal plants was previously related in other studies [18, 51] .
Taken together, these reports are in agreement with previous literature showing that the use of medicinal plants in an urban context is not static and is constantly changing and adapting to the current life conditions [1, 2, 19, 32] . It is important to highlight that the seven informants, despite characterized as experts and users of medicinal plants, began to use the public health service system, since they considered the official therapeutics an additional treatment option. Access to the public system also influenced the discontinuation of plants to treat some infectious diseases, since they had access to vaccination programs. However, the interviewees declared that they kept the use of medicinal plants whenever their experiences indicated that it would be more efficacious than pharmaceutical drugs. Other studies [10, 36, 52, 53] also observed the simultaneous use of traditional and official therapeutic as a consequence of living in an urban region with easy access to drugstores and public health. In a study with Asian migrants living in the UK, up to 82% of participants who took prescription medicines did not tell their healthcare professionals about any herbal medicine they consumed [9] . Health professionals should be aware of this concomitant treatment option, since it can alter the efficacy and safety of many drugs [38, 54, 55] .
Conclusion
We observed cross-cultural adaptations on the migrants' ethnomedicine after migration to a metropolitan region.
Factors like the biome and occurrence of the species, prevalence of some diseases, and the local knowledge were listed as reasons to change the use of medicinal plants. The migration extended their knowledge regarding the diversity of therapies available in a big metropolis. Despite recognizing the benefits of the conventional health care, the interviewees opted for maintaining the use of certain medicinal plants, in addition to the replacement and incorporation of novel species, with slower incorporation of species from the native local forest. On the other hand, the maintenance of traditional uses by the population over time demonstrates the high cultural value of the ethnomedical application of these species, suggesting that their potential as pharmacological agents should be evaluated. 
